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[57] ABSTRACT 

A currency counting and discrimination device for receiving 
a stack of currency bills, rapidly counting and discriminating 
the bills in the stack, and then re-stacking the bills. The 
device comprises an input receptacle for receiving a stack of 
currency bills to be discriniinatecL a discriminating unit for 
discriminating the denomination of the currency bills, and 
one or more output receptacles for receiving the currency 
bills after being discriminated by the discriminating unit 
The device further comprises a transport mechanism for 
transporting the currency bills, one at a time, from the input 
receptacle past a sensor of the discriminating unit and to the 
one or more output receptacles. One or more counters keep 
track of the value of bills that are discriminated. 
Furthermore, means are provided for an operator of the 
device to indicate the value of any bills whose denomination 
are not determined by the disciinninating unit; the bills 
whose denomination are not determined by the discrirninat- 
ing unit being termed no call bills. The value indicating 
means appropriately effects the one or more counters. 

67 Claims, 81 Drawing Sheets 
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Alternatively, the discriminator may prompt the operator hirer of the display. Moreover, a controller such as a CPU is 

as to the denomination of each no call bill, for example, by programmed to permit the loading and display of custom 

employing one of the prompting methods discussed above, fonts and shapes (e.g.. key outlines) on the display 2W»1. The 

e.g-. default, random, user-defined criteria, manufacturer display 2961 is commercially available as Part No. 

defined criteria, rnor bm information (last bill, last no call. 5 GMF240 12EBTW from Stanley Electric Company. Ltd.. 

last called denomination), historical information, scanned Equipment Export Section, of Tokyo. Japan, 

and master comparison information (e.g.. highest Tte **» * " X "T 

correlation). For example, the discriminator may serially scr «» fonnm £,» matox of tou f h »f «P«»« J° mts - ™ c 

interrogate exaS as to the denomination 5«* no f^^^^^ 

call a nr. Dependrng on the embodiment <* **eoi*Dl tors ^ £ MQ space 7 po i yestcr snects ve orientc<1 a, rignt 

P^™ 8 "^l^r ^ ?" SC ^ AC PT angles to each other sowhen superimposed they formagrid. 

de ™ aU ° n S fi CCtl0n 1 ^ nient - Along the outside edge of each polyester layer is a bus which 

sdect 'OTHER DENOM" or "NO or use the scrollkeys or ±e sl J£ ted ^ , „, ^ 

select the appropriate denomination selection element, or if 15 . . . ^^.IJT- *~ 

- * \e j *t. n t_.ii 1 1.1 *u * manna, electrical signals from the conductors are transmit- 

the operator finds the first bill unacceptable, the operator . . . ^ « ^ 

^ * „ vii • ■ • « ^« XT 1 ted to the controller. When pressure from a finger or stylus 

may put the first no call bill aside and select "CONT. The fce ^ ^ ^ 0 f 

discriminator may then query the operator as to the denorm- mQu ^ to (he i,^ 1 ^ js deflected downward into 

nation of the second no call bill, and so on The denonuna- ^ ^ £~ ^ nductors m0UQted to ^ lower 

Uon prompted to the operator would depend on the prompt- 20 lye ^ aUvaiTbecoBtllCtbctwecBlbesesetsol conductors 

ing catena employed. For example, suppose the prompting £J closure of a switch element to lete 

catena was the denomination of the preceding bill and nn . , • „, U i^ a^~*-a k„ ^^iw 

that the first bill was a $2. the 2ndbillwas a $10« the 3rd bill £ ^ ^ ^ ^ £ ' x 

wu .SI. the 4U,bill was a$l toe 19th Ml wasa $50. the 25 ^rdinates offte swildi closure. A matriT touch 

29ft Ml was a $10. and as su^ above. *e 30th biU was a ^ 2960 of the above type is commercially available 

$10. The d^c^ator would then p^mpt fte operator as to FrcSucts. Inc. of Milwaukee. Wis. 

whether the first no caU was a $r Smcett^t no caU is ^Xed in FIG. 68. the touch screen 2960 forms a 

a$2 meopaatorwould choose "NO , OTHER DENOM . opticaUy transparent switch elements 

SCTO h ^ 0r "f * e « ^r^n^t^ nl^n^ having six columns Td sixteen rows. The controller is 

embodunentbe used. S the "NO or "OTHER DENOM" to ^ ft, switcn elemerts in each column 

^ We l e ,r ^ ^T^ 01 W0U !1"T? h ^ intTgroups of three to form five switches in each column, 

ceding bills in reverse order and suggestfte first denorm- Acb ^J of one ofthethree switdl formmg 

nation encountered that had not already been suggested, in _, itch actuaI es me swltch -1^ Bro*,™.* switch element 

this case a $10. If the "NO" or "OTHERDENOM" key were 33 f actuates me switcn 1 ne uppermost switcn element 

j . " ~j. . . ™ 7?" , , in each column remains on its own and is unused, 

pressed agauu die dtscnminator would then suggest a $2 A touch screen 2960 uses an X-Y matrix of 

pr^termined default sequence may be uhhzed when prior tmsparent switches to detect the location of a 

bdl information «xtn<*c<^ totes* abomination. ^ alternatiVetypes of touch screens may be substituted 

Once the operator indicates thatthe first no call is a Site for touch ^^0. These altemativi touch screens 

Jsain^atorwc^dmen r^ornptme ^ 40 such well-known techniques as crossod beams of infro- 

fte se^ndnocaL was a $50. Since me sewndwcaUwas ^ capacitance sensing, and 

indeed a $50 die operator would choose ' ACOBFT. to ^ mc of 8 touch 8 ^ 

"YES", or select the $50 denommation selection element s|nJCtu[e ^ of the t0UCD « 

depending on me embo^nt chosen The ^frmnnator describcd ^d"^^.^ for e^fc. m U S . Pat Nos . 

would then suggest Uiat the thud no caUwas a *0 and the 45 3317140< 5.297.030. 5.231.381. 5.198.976. 5.184.115. 

(jpcrator would snnuVnly indicate ^ acceptance of the $ 0 3 105a86 . 4 .931.782. 4.928.094. 4.851.616. 4.811.004. 

?TTT n- f y ' ""^rT ,T 4.806.709. and 4.782328. which are incorporated herein by 

suggest that the fourth no call was a $10. Since the last no f 

call was a $2, the operator would reject the $10 suggestion rc Wc c]^. 

and indite that the fourth no caQ bill was a $2 as described so ^ ^ ^ ^ ^enminztion device for 

above The operation of the discriminator usmg a different . a ^ of o^cy tails, rapidly counting and 

prompting criteria would proceed in a similar manner and as t,m, a- tt.. ,„7fu„ „ a. 

described above with respect to each of the described ^™»"^ «^ 

tTQniDtin methods comprising: 

^wSte Lwssed above with respect to no calls, the above 35 * ^T^JZ a ^ ° f CUireDCy biUs 

embodiments could also be employed in connection with t0 <nscrimiiiatea, 

other types of flagged trills such as reverse-faced bills, a oUscriiiviiiatiiig unit for discriminating the denomination 

reverse forward/reverse oriented bills, unfit bills, suspect of ^ aartac y bins » 

bills, etc. one or more ounput receptacles for receiving said currency 

Referring now to FIG. 68, the touch screen 170 device 60 bil ^ ^ ^8 discriminated by said discriinmaring 

2956 includes a touch screen 2960 mounted over a graphics unit, 

display 2961. In one embodiment, the display 2961 is a a transport mechanism for transporting said currency 

liquid crystal display (LCD) with backlighting. The display bills, one at a time, from said input receptacle past a 

may have, for example, 12$ vertical pixels and 256 hori- sensor of said discrimiriating unit and to said one or 

zontal pixels. The display 2961 contains a built-in character 65 more output receptacles; 

generator which permits the display 2961 to display text and one or more counters keeping track of the value of bills 

numbers having font and size pre-defined by the manufac- discriminated; 
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value indicating means for an operator of said device to 
indicate Che value of any bills whose denomination are 
not determined by said discriminating unit, said bills 
whose denomination are not determined by said dis- 
criminating unit being no call bills, said means appro- 
priately effecting said one or more counters; and 

a housing for said input receptacle, said discriminating 
unit, said -one or more output receptacles, and said 
transport mechanism; wherein said value indicating 
means are. affixed to said housing. 

2. The discrimination device of claim 1 wherein said 
value indicating means comprise denomination selection 
elements. 

3. The discrimination device of claim 1 having a single 
output receptacle. 

4. The discrimination device of claim 1 having exactly 
two output receptacles. 

5. A currency counting and discrimination device for 
receiving a stack of currency bills, rapidly counting and 
discriminating the bills in the stack, and then re-stacking the 
bills comprising: 

5 an input receptacle for receiving a stack of currency bills 
to be discriminated; 
a discriminating unit for discriminating the denomination 

of said currency bills; 
one or more output receptacles for receiving said currency 
to bills after being discriminated by said discriminating 
unit; 

a transport mechanism for transporting said currency 
bills, one at a time, from said input receptacle past a 
sensor of said discriminating unit and to said one or 
f<3 more output receptacles; 

one or more counters keeping track of the value of bills 
discriminated; and 

value indicating means for an operator of said device to 
indicate the value of any bills whose denornination are 
1° not determined by said discriminating unit, said bills 
whose denomination are not determined by said dis- 
criminating unit being no call bills, said means appro- 
priately effecting said one or more counters; 

wherein the operation of said device is suspended when 
%i said discriminating unit is unable to identify the 
denomination of a bill. 

6. The discrirnination device of claim 5 having a single 
output receptacle and wherein the value of a no bill is added 
to appropriate ones of said one or more counters through the 
use of said value indicating means when the operation of 
said device is suspended and wherein the operation of the 
device is thereafter resumed. 

7. The discrimination device of claim 6 wherein said 
value indicating means comprise denomination selection 
elements. 

8. The cUs crimination device of claim 5 having exactly 
two output receptacles and wherein the value of a no bill is 
added to appropriate ones of said one or more counters 
through the use of said value indicating means when the 
operation of said device is suspended and wherein the 
operation of the device is thereafter resumed 

9. The discrirnination device of claim 8 wherein said 
value indicating means comprise denomination selection 
elements. 

10. The discrimination device of claim 5 comprising two 
or more output receptacles and wherein no call bills are 
delivered to a different one of said output receptacles than 
bills whose denominations are determined by said discrimi- 
nating unit. 
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11. The discrimination device of claim 5 further compris- 
ing an inspection station and wherein no call bills are 
delivered to said inspection station. 

11 The cu'scrimination device of claim 1 comprising two 
or more output receptacles and wherein no call bills are 
delivered to a different one of said output receptacles than 
bills whose denominations are determined by said discrimi- 
nating unit. 

13. The discrimination device of claim 12 wherein the 
operation of said device is not suspended when a no call bill 
is encountered. 

14. The discrimination device of claim 13 wherein the 
values of any no call bills are added to appropriate ones of 
said one or more counters through the use of said value 
indicating means after all the bills placed in said input 
receptacle have been processed. 

15. The discrimination device of claim 14 having exactly 
two output receptacles. 

16. The cMscrimination device of claim 14 wherein said 
value indicating means comprise denomination selection 
elements. 

17. The discrimination device of claim 13 wherein the 
value of a no call bill may be added to appropriate ones of 
said one or more counters through the use of said value 
indicating means any time after said no call bill has been 
identified. 

18. The discrimination device of claim 17 having exactly 
two output receptacles. 

19. A currency counting and discrimination device for 
receiving a stack of currency bills, rapidly counting and 
Discriminating the bills in the stack, and then re-stacking the 
bills comprising: 

an input receptacle for receiving a stack of currency bills 

to be discriminated; 
a discriminating unit for discriminating the ^nomination 

of said currency bills; one or more output receptacles 

for receiving said currency bills after being alscrimi- 

nated by said discriminating unit; 
a transport mechanism for transporting said currency 

bills, one at a time, from said input receptacle past a 

sensor of said discriminating unit and to said one or 

more output receptacles; 
one or more counters keeping track of the value of bills 

discriminated; 

value indicating means for an operator of said device to 
indicate the value of any bills whose denomination are 
not determined by said discriminating unit, said bills 
whose denomination are not determined by said dis- 
criminating unit being no call bills, said means appro- 
priately effecting said one or more counters; and 

means for prompting an operator of the device as to the 
denomination of a no call bill. 

20. The discrimination device of claim 19 wherein said 
value indicating means comprise denomination selection 
elements. 

21. The discrimination device of claim 19 wherein said 
prompting means initially suggests that the denomination of 
a no call bill is the same as that of an immediately prior bill. 

22. The discrimination device of claim 19 wherein said 
prompting means initially suggests that the denomination of 
a no call bill is the same as that of the last bill whose 
denomination was determined by said ctiscrunixiating unit. 

23. The discrimination device of claim 19 wherein said 
prompting means Initially suggests that the denomination of 
a no call bill is the same as that of the last bill that was a no 
call bill. 
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24. The discrimination device of claim 19 wherein said 
discriminating unit determines title denomination of a bill by 
comparing a scanned data retrieved from said bill by said 
sensor with master data associated with one or more genuine 
bills and wherein said prompting means initially suggests 
that the denomination of a no caU bill is the denomination 
associated with the master data that most closely matches 
the scanned data. 

25. The discrimination device of claim 19 wherein said 
discriminating unit determines the denomination of a bill by 
comparing a scanned pattern retrieved from said bill by said 
sensor with one or more master patterns associated with one 
or more genuine bills and wherein said prompting means 
initially suggests that the denomination of a no call bill is the 
denomination associated with the master pattern that most 
closely matches the scanned pattern. 

26. The discrimination device of claim 25 wherein said 
discriminating unit calculates a correlation number for each 
of said one or more master patterns based on said compari- 
son between said scanned pattern and said one or more 
master patterns and wherein said prompting means initially 
suggests that the denomination of a no call bill is the 
denomination associated with the master pattern that has the 
highest correlation number. 

27. The discrimination device of claim 19 further com- 
prising means for permitting an operator of the device to 
select one or more denominations and their relative order to 
be suggested in connection with no call bills and wherein 
said prompting means suggests one or more denominations 
for a no call bill according to said selections made by said 
operator. 

28. The discrimination device of claim 19 further com- 
prising a memory for storing historical information regard- 
ing the denominations of previous no calls and wherein said 
prompting means suggests one or more denominations for a 
no call bill based on said historical information. 

29. The discrimination device of claim 28 wherein said 
prompting means suggests one or more denominations for a 
no call bill based on the frequency of occurrence of no call 
bills for each of a plurality of denominations. 

30. The discrimination device of claim 29 wherein said 
prompting means initially suggests the denomination that 
has had the highest frequency of no call bills. 

31. A currency counting and discrimination device for 
receiving a stack of currency bills, rapidly counting and 
discriminating the bills in the stack, and then re-stacking the 
bills comprising: 

an input receptacle for receiving a stack of currency bills 

to be discriminated; 
a discriminating unit for discriminating the denomination 

of said currency bills; 
one or more output receptacles for receiving said currency 

bills after being discriminated by said discriminating 

unit; 

a transport mechanism for transporting said currency 
bills, one at a time, from said input receptacle past a 
sensor of said discriminating unit and to said one or 
more output receptacles; 

one or more counters keeping track of the value of bills 
discriminated; 

means for flagging bills meeting or failing to meet to 

predetermined criteria; 
value indicating means for an operator of said device to 

indicate the value of any flagged bills, said means 

appropriately effecting said one or more counters; and 
a housing for said input receptacle, said discriminating 

unit, said one or more output receptacles, and said 
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transport mechanism; wherein said value indicating 
means are affixed to said housing. 

32. The discrimination device of claim 31 having a single 
output receptacle. 

33. The discrimination device of claim 31 comprising two 
or more output receptacles and wherein no call bills are 
delivered to a different one of said output receptacles than 
bills whose denominations are determined by said discrimi- 
nating unit. 

34. The discrimination device of claim 33 wherein the 
operation of said device is not suspended when a no call bill 
is encountered. 

35. The discrimination device of claim 34 wherein the 
values of any no call bills are added to appropriate ones of 

is said one or more counters through the use of said value 
indicating means after all the bills placed in said input 
receptacle have been processed. 

36. The discrimination device of claim 34 wherein said 
means for flagging flags a suspect bill by suspending the 
operation of said counting and Discrimination device. 

37. The discrimination device of claim 31 having exactly 
two output receptacles. 

38. A currency counting and discrimination device for 
receiving a stack of currency bills, rapidly counting and 
Discriminating the bills in the stack, and then re-stacking the 
bills comprising: 

an input receptacle for receiving a stack of currency bills 

to be discriminated; 
a discriminating unit for discriimnating the denomination 

of said currency bills; 
one or more output receptacles for receiving said currency 
bills after being discriminated by said disrrimmating 
unit; 

a transport mechanism for transporting said currency 
bills, one at a time, from said input receptacle past a 
sensor of said discriminating unit and to said one or 
more output receptacles; 
one or more counters keeping track of the value of bills 
discriminated; 

means for flagging bills meeting or failing to meet to 

predetermined criteria; 
value indicating means for an operator of said device to 
indicate the value of any flagged bills, said means 
appropriately effecting said one or more counters; and 
an inspection station and wherein no call bills are deliv- 
ered to said inspection station. 

39. A currency counting and discrimination device for 
receiving a stack of currency bills, rapidly counting and 
discriminating the bills in the stack, and then re-stacking the 
bills comprising: 

an input receptacle for receiving a stack of currency bills 

to be discriminated; 
a discriimnating unit for discriminating the denoinination 

of said currency bills; 
one or more output receptacles for receiving said currency 
bills after being discriminated by said discriininating 
unit; 

a transport mechanism for transporting said currency 
bills, one at a time, from said input receptacle past a 
sensor of said discriminating unit and to said one or 
more output receptacles; 
one or more counters keeping track of the value of bills 
discriminated; 

means for flagging bills meeting or failing to meet to 
predetermined criteria; and 
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value indicating means for an operator of said device to 
indicate the value of any flagged bills, said means 
appropriately effecting said one or more counters; 

wherein said predetermined criteria is said discriminating 
unit identifying the denomination of a bill and wherein 
said flagging means flags a bill failing to be identified 
by said discrimination unit by suspending the operation 
of said counting and discrimination device, said device 
being halted so that said flagged bill is located at a 
predetermined position within said discrimination 
device when said transport mechanism stops. 

40. The discrimination device of claim 39 having a single 
output receptacle and wherein the value of a no bill is added 
to appropriate ones of said one or more counters through the 
use of said value indicating means when the operation of 
said device is suspended and wherein the operation of the 
device is thereafter resumed. 

41. The discrimination device of claim 39 having exactly 
two output receptacles and wherein the value of a no bill is 
added to appropriate ones of said one or more counters 
through the use of said value indicating means when the 
operation of said device is suspended and wherein the 
operation of the device is thereafter resumed. 

42. The discrimination device of claim 39 comprising two 
or more output receptacles and wherein no call bills are 
delivered to a different one of said output receptacles than 
bills whose denominations are determined by said discrimi- 
nating unit. 

43. A currency counting and discrimination device for 
receiving a stack of currency bills, rapidly counting and 
discriminating the bills in the stack, and then re-stacking the 
bills comprising: 

an input receptacle for receiving a stack of currency bills 

to be discriminated; 
a discriminating unit for discriminating said currency bills 

based on a predetermined criteria, said discriminating 

unit determining the denominations of said currency 

bills; 

one or more output receptacles for receiving said currency 
bills after being discrirninated by said discriminating 
unit; 

a transport mechanism for transporting said currency 
bills, one at a time, from said input receptacle passed 
said discriminating unit and to one of said one or more 
output receptacles; 

either (a) one or more denomination counters associated 
with one or more denominations; each counter keeping 
track of the number of discriminated bills belonging to 
the associated denomination as determined by said 
discrimination unit; or 

(b) a total value counter maintaining the total value of said 
bills as they are discriminated by said discrimination 
unit; or 

(c) both one or more denomination counters and a total 
value counter; 

wherein a bill is flagged when it fails to satisfy said 
predetermined criteria or when said discriminating unit 
fails to identify said predetermined criteria for a bill 
the operation of said counting and discrimination 
device being suspended when a bill is flagged, said 
device being halted so that said flagged bill is located 
at a predetermined position within said discrimination 
device when said transport mechanism stops, thereby 
permitting an operator to examine said flagged bill; 

denornination selection elements corresponding to one or 
more denominations whereby selection of one of said 
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denomination selection elements increases either (i) a 
denomination counter corresponding to the denomina- 
tion of said flagged bill, (ii) said total value counter by 
the value of said flagged bill, or (iii) both and whereby 

5 said currency discrimination device resumes operation; 
said denomination selection elements enabling said 
operator to increment a respective denomination 
counter and/or total value counter and to restart the 
operation of the currency tocriminator when said 

lQ operator determines said flagged bill is acceptable; and 
a continuation element the selection of which resumes 
operation of said currency discriminator without 
increasing one of said denomination counters or said 
total value counter. 

44. The discrimination device of claim 43 having a single 
15 output receptacle. 

45. The discrimination device of claim 43 having exactly 
two output receptacles. 

46. The cUscrimination device of claim 43 wherein said 
predetermined criteria is denomination and wherein the 

20 operation of said counting and discrimination device being 
suspended when said discriminating unit is unable to iden- 
tify the denomination of a bilL a bill whose denomination is 
not determined by said discriminating unit being a no call 
bill 

25 47. The cUscrimination device of claim 46 having a single 
output receptacle. 

48. The cUscrimination device of claim 46 having exactly 
two output receptacles. 

49. The currency discrimination device of claim 43 
^ wherein said continuation element permits an operator to 

remove said flagged bill from said predetermined position 
before said discriminator resumes operation when said 
operator determines said flagged bill is not acceptable. 

50. Hie cUscrimination device of claim 43 wherein said 
predetermined position within said dtscrimination device 

35 when said transport mechanism stops is the position within 
one of said one or more output receptacles associated with 
the last received bill in said one or said one or more output 
receptacles. 

51. The discrimination device of claim 43 further com- 
40 prising an inspection station and wherein said predetermined 

position within said discrimination device when said trans- 
port mechanism stops is an inspection station. 

5Z The cUscrimination device of claim 43 wherein said 
denomination selection elements enable said operator to 
45 re-orient the failing bill within said predetermined position 
before the operation of the cUscrimination device is resumed 
if desired. 

53. The cUscrimination device of claim 52 wherein said 
predetermined criteria is a bill having a predetermined 

30 forward/reverse orientation. 

54. The discrimination device of claim 52 wherein said 
predetermined criteria is a bill having a predetermined face 
orientation. 

55. A currency counting and discrimination device for 
J5 receiving a stack of currency bills, rapidly counting and 

discriminating the bills in the stack, and then transferring 
identified bills to one of a plurality of output receptacles, 
comprising: 

an input receptacle for receiving a stack of currency bills 
60 to be discrirninated; 

a discriminating unit for discriminating said currency bills 
based on a predetermined criteria, said discriminating 
unit determining the denominations of said currency 
bills; 

65 one or more output receptacle for receiving said currency 
bills after being discriminated by said discriminating 
unit; 
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a transport mechanism for transporting said currency 
bills, one at a time, from said input receptacle passed 
said discriminating unit to either 

(a) an appropriate one of said one or more output recep- 
tacles when said discriminating unit is able to discrimi- 5 
nate a bill based on said predetermined criteria or 

(b) an inspection station when said discriminating unit is 
unable to discriminate a bill based on said criteria; 
wherein the operation of said counting and discrimi- 
nation device is thereafter suspended in the event of an ]0 
undiscriminated bill, thereby permitting an operator to 
conveniently examine said undiscriminated bill; 

either (a) one or more denomination counters associated 
with one or more denominations; each counter keeping 
track of the number of discriminated bills belonging to ]5 
the associated denomination as determined by said 
discrimination unit; or 

(b) a total value counter maintaining the total value of said 
bills as they are discriminated by said discrimination 
unit; or 20 

(c) both one or more denomination counters and a total 
value counter; 

denomination selection elements corresponding to one or 
more denominations whereby selection of one of said 
denomination selection elements (a) increases either (i) 25 
a denomination counter corresponding to the denomi- 
nation of said selected denomination selection element, 
(ii) said total value counter by the value associated with 
said selected denomination selection element, or (iii) 
both and (b) restarts the operation of said currency 30 
counting and discrimination device; said transport 
mechanism hereafter transporting said uncus criminated 
bill to an appropriate one of said output receptacles; 
said denomination selection elements enabling said 
operator to thereby conveniently increment a respective 35 
denomination counter and/or total value counter and to 
restart the operation of the currency counting and 
cUsxrimination device when said operator determines 
said undiscriminated bill is acceptable; and 

a continuation element the selection of which resumes 40 
operation of said currency counting and discrimination 
device without increasing one of said denomination 
counters or said total value counter; said undiscrimi- 
nated bill either being removed without replacement 
from said inspection station or said transport mocha- 45 
nism hereafter transporting said undiscriminated bill to 
a reject receptacle; said continuation element permit- 
ting said operator to remove said undiscriminated bill 
from said inspection station before said device resumes 
operation or have said undiscriminated bill transported 50 
to said reject receptacle after said device resumes 
operation when said operator determines said undis- 
criminated bill is not acceptable. 

56. The discrimination device of claim 55 having a single 
output receptacle. 55 

57. The discrimination device of claim 55 having exactly 
two output receptacles. 

58. The discrimination device of claim 55 wherein said 
predetermined criteria is denomination and wherein a bill 
whose denomination is not determined by said discriminate 60 
ing unit is transported to said inspection station and wherein 
the operation of said counting and discrimination device is 
suspended. 

59. The discrimination device of claim 58 having a single 
output receptacle. 65 

60. The discrimination device of claim 58 having exactly 
two output receptacles. 



61. A method of discriminating and counting documents 
comprising the steps of:' 

receiving a stack of documents in an input receptacle of 
a document evaluation device; 

feeding said documents, under the control of said evalu- 
ation device, in said input receptacle one at a time to a 
discriminating unit; and 

transferring said documents, under the control of said 
evaluation device, from said discriminating unit to an 
output receptacle; 

incrementing, under the control of said evaluation device, 
a count corresponding to a plurality of different types of 
documents the system is capable of discriminating 
when said discriminating unit identifies a document; 

stopping, under the control of said evaluation device, said 
transferring step when said discriminating unit is 
unable to identify a document so that said unidentified 
document is located at a predetermined position within 
said output receptacle; 

an operator of said evaluation device examining said 
unidentified document; and said operator either 

(a) depressing a key corresponding to the identity of said 
unidentified document when said examining step 
results in a determination that said document is 
acceptable, whereby, under the control of said discrimi- 
nation device, said corresponding count associated with 
the identity of said unidentified document is incre- 
mented and said transferring step is continued; or 

(b) removing said unidentified document without replace- 
ment when said examining step does not result in a 
determination that said unidentified document is 
acceptable and depressing a continuation key whereby, 
under the control of said document evaluation device, 
said transferring step is continued. 

62. A method of discriminating and counting documents 
comprising the steps of: 

receiving a stack of documents in an input receptacle of 
a document discrimination device, said documents 
being of one or more document types; 

feeding said documents in said input receptacle, under the 
control of said discrimination device, one at a time to 
a discriminating unit; and 

discriminating, under the control of said discrimination 
device, said documents based on a predetermined 
criteria, said step of discriminating including determin- 
ing the document type of each of said documents; 

transferring, under the control of said discrimination 
device, said documents from said discriminating unit to 
an output receptacle; 

incrementing, under the control of said discrimination 
device, a count corresponding to one of a plurality of 
different types of dcicuments the system is capable of 
discriminating when said discriminating unit identifies 
a document as satisfying said predetermined criteria; 

stopping, under the control of said discrimination device, 
said transferring step when a document fails to satisfy 
said predetermined criteria or when said discriminating 
unit is unable to determine whether a document satis- 
fies said predetermined criteria, said transferring step 
stopping so that the document that triggered said stop- 
ping step is located at a predetermined position within 
said output receptacle; 

an operator of said discrimination device examining said 
triggering document; and said operator either 
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(a) depressing a key corresponding to the identity of said 
triggering document when said examining step results 
in a determination that said document is acceptable, 
whereby, under the control of said discrimination 
device, said corresponding count associated with the 
identity of said triggering document is incremented and 
said transferring step is continued; or 

(b) removing said triggering document without replace- 
ment when said examining step does not result in a 
determination that said triggering document is accept- 
able and depressing a continuation key whereby, under 
the control of said discrimination device, said transfer- 
ring step is continued. 

63. A document counting and discrimination device for 
receiving a stack of documents, rapidly counting and dis- 
criminating the documents in the stack, and then re-stacking 
the documents comprising: 

an input receptacle for receiving a stack of documents to 
be discriminated; 

a discriminating unit for discriminating said documents as 
belonging to one or more document-types; 

an output receptacle for receiving said documents after 
being discriminated by said discriminating unit; 

a transport mechanism for transporting said documents, 
one at a time, from said input receptacle passed said 
discriininaring unit to said output receptacle; 

either (a) one or more document-type counters associated 
with one or more document-types; each counter keep- 
ing track of the number of discriminated documents 
belonging to the associated document-type as deter- 
mined by said discrimination unit; or 

(b) a total value counter maintaining the total value of said 
discriminated documents as they are discriminated by 
said discrimination unit where said documents have 
associated values or denominations; or 

(c) both one or more document-type counters and a total 
value counter; 

wherein the operation of the cUscrinunation device is 
suspended when said discriminating unit is unable to 40 
identify a document; the operation of the device being 
stopped so that said unidentified document is the last 
document transported to said output receptacle before 
the operation of the device is suspended, thereby per- 
mitting an operator to conveniently examine said uni- 45 
dentified document; 

document-type selection elements corresponding to one 
or more document-types whereby selection of one of 
said document-type selection elements increases either 
(i) a document-type counter corresponding to said 50 
unidentified document, (ii) said total value counter by 
the value of said unidentified document, or (iii) both 
and whereby the document cUscrimination device 
resumes operation; said document-type selection ele- 
ments enabling said operator to thereby conveniently 55 
increment a respective denomination counter and/or 
total value counter and to restart the operation of the 
document discriminator when said operator determines 
said unidentified document is acceptable; and 

a continuation element the selection of which resumes 
operation of the document discrimination device with- 
out increasing one of said denomination counters or 
said total value counter, thereby permitting said opera- 
tor to remove said unidentified document from said 
output receptacle before said discriminator resumes 
operation when said operator determines said uniden- 
tified document is not acceptable. 
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64. A method of discriminating and counting currency 
bills using a currency discriminating device having value 
Indicating means and a plurality of denomination counters 
associated with a plurality of denominations of bills that the 
device is capable of discriminating and/or a value counter 
comprising the steps of: 

receiving a stack of currency bills in an input receptacle 
of the document discriminating device; 

the discriminating device feeding said bills in said input 
receptacle one at a time past a discriminating unit to 
one or more output receptacles, said discriminating unit 
determining the denomination of each bill; 

the discriminating device incrementing an appropriate 
one of the plurality of denomination counters corre- 
sponding to denomination of a bill when said discrimi- 
nating unit determines the denomination of said bill 
and/or incrementing a value counter by the value of 
said bill, the value of said bill being determined by the 
denomination of said bill; and 

an operator of the device manually entering the denomi- 
nation of a bill whose denomination is not determined 
by said discriminating unit, said step of manually 
entering the denomination of a bill comprising the 
operator manually selecting the denomination of said 
bill whose denomination is not determined by said 
discriminating unit by using the value indicating means 
of the device, said step of selecting causing the dis- 
criminating device to increment by one the denomina- 
tion counter associated with said selected denomination 
and/or causing the discriminating device to increment 
the value counter by the value of said selected denomi- 
nation. 

65. A currency counting and discrinunation device for 
receiving a stack of currency bills, rapidly counting and 
discriminating the bills in the stack* and then re-stacking the 
bills comprising: 

an input receptacle for receiving a stack of currency bills 

to be discriminated; 
a discriminating unit for discriminating the denomination 

of said currency bills; 
one or more output receptacles for receiving said currency 

bills after being discriminated by said discriminating 

unit; 

a transport mechanism for transporting said currency 
bills, one at a time, from said input receptacle past a 
sensor of said discriminating unit and to said one or 
more output receptacles; and 

one or more counters keeping track of the value of bills 
discriminated; and 

a plurality of denomination keys, each key being associ- 
ated with a given denomination; 

wherein the operation of said device is suspended when 
said discrirninating unit is unable to identify the 
denomination of a bill and wherein the selection of one 
of said plurality of deDomination keys appropriately 
increments said one or more counters based on the 
denomination associated with said one key that is 
selected. 

66. The discrimination device of claim 65 wherein the 
selection of one of said plurality of denomination keys 
causes the operation of the device to be resumed. 

67. The discrimination device of claim 66 having a single 
output receptacle. 
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(57) ABSTRACT 

A currency counting and discrimination device for receiving 
a stack of currency bills, rapidly counting and discriminating 
the bills in the stack, and then re-stacking the bills. The 
device comprises an input receptacle for receiving a stack of 
currency bills to be discriminated, a discriminating unit for 
discriminating the denomination of the currency bills, and 
one or more output receptacles for receiving the currency 
bills after being discriminated by the discriminating unit. 
The device further comprises a transport mechanism for 
transporting the currency bills, one at a time, from the input 
receptacle past a sensor of the discriminating unit and to the 
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one or more output receptacles. One or more counters keep 
track of the value of bills that are discriminated. 
Furthermore, means are provided for an operator of the 
device to indicate the value of any bills whose denomination 
are not determined by the discriminating unit; the bills 



whose denomination are not determined by the discriminat- 
ing unit being termed no call bills. The value indicating 
means appropriately effects the one or more counters. 

58 Claims, 81 Drawing Sheets 
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having six columns and sixteen rows. The controller is 
programmed to divide the switch elements in each column 
into groups of three to form five switches in each column. 
Actuation of any one of the three switch elements forming 
a switch actuates the switch. The uppermost switch element 
in each column remains on its own and is unused. 

Although the touch screen 2960 uses an X-Y matrix of 
optically transparent switches to detect the location of a 
touch, alternative types of touch screens may be substituted 
for the touch screen 2960. These alternative touch screens 
use such well-known techniques as crossed beams of infra- 
red light, acoustic surface waves, capacitance sensing, and 
resistive membranes to detect the location of a touch. The 
structure and operation of the alternative touch screens are 
described and illustrated, for example, in U.S. Pat. Nos. 
5,317,140, 5,297,030, 5,231,381, 5,198,976, 5,184,115, 
5,105,186, 4,931,782, 4,928,094, 4,851,616, 4,811,004, 
4,806,709, and 4,782,328, which are incorporated herein by 
reference. 

We claim: 

1. A currency denominating device adapted to receive a 
stack of currency bills, rapidly denominate and count the 
bills in the stack, and re-stack the bills comprising: 

a bill input receptacle adapted to receive a stack of 

currency bills; 
at least one output receptacle; 

a bill transport defining a transport path and adapted to 
transport the bills, one at a time, from the input recep- 
tacle to the output receptacle along the transport path; 

a sensor positioned adjacent to the transport path; 

a control panel having an input device adapted to receive 
input from an operator of the device; and 

a processor electrically coupled to the sensor and the 
control panel and programmed to: 

(a) denominate bills; 

(b) keep track of the value of bills processed; 

(c) suspend the operation of the device when the 
denominating processor is unable to identify the 
denomination of a bill; 

(d) enable the operator, upon suspension of the opera- 
tion of the device, to designate via the control panel 
the denomination of a bill whose denomination is not 
determined by the processor; and 

(e) enable the operator, upon suspension of the opera- 
tion of the device, to restart the operation of the 
device without designating the denomination of a 
bill whose denomination is not determined by the 
processor. 

2. The device of claim 1 wherein the processor is pro- 
grammed to restart the operation of the device after the 
operator designates the denomination of a bill whose 
denomination is not determined by the processor. 

3. The device of claim 1 wherein the processor is pro- 
grammed to suspend the operation of the device with the bill 
whose denomination the processor is unable to identify 
being located in the output receptacle. 

\ij A currency denominating device comprising: 
a bill input receptacle; 
at least one output receptacle; 

a bill transport defining a transport path between the input 

receptacle and the output receptacle; 
a sensor positioned adjacent to the transport path; 
a control panel having an input device adapted to receive 

input from an operator of the device; and 
a processor electrically coupled to the sensor and the 

control panel and programmed to: 
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(a) denominate bills; 

(b) keep track of the value of bills processed; 

(c) set a flag when the denominating processor is 
unable to identify the denomination of a bill; 

(d) suspend the operation of the device when the flag is 
set; 

(e) enable the operator, upon suspension of the opera- 
tion of the device, to designate via the control panel 
the denomination of a bill whose denomination is not 
determined by the processor; and 

(f) enable the operator, upon suspension of the opera- 
tion of the device, to restart the operation of the 
device without designating the denomination of a 
bill whose denomination is not determined by the 

is processor. 

5. The device of claim 4 wherein the processor is pro- 
grammed to suspend the operation of the device with the bill 
whose denomination the processor is unable to identify 
beiag located in the output receptacle. 
20 (6jCurrency denominating apparatus comprising: 
a bill input receptacle; 
at least one output receptacle; 

a bill transport adapted to transfer bills between the input 

receptacle and the output receptacle; 
one or more sensors positioned proximate the bill trans- 
port and operable to generate signals indicative of 
denominational characteristics of bills transported by 
the transport; 

30 a plurality of denomination keys corresponding to a 
plurality of denominations; 
a continuation key; and 
a processor programmed to: 

(a) denominate bills transported by the bill transport in 
35 response to the signals generated by the one or more 

sensors, 

(b) keep track of the denominations of the bills in one 
or more counters; 

(c) suspend operation of the transport when the pro- 
40 cessor is unable to denominate a bill based on the 

signals; 

(d) reflect, upon selection of one of the denomination 
keys after the operation of the transport has been 
suspended, the denomination corresponding to the 

45 selected denomination key in the one or more 

counters; and 

(e) restart the operation of the transport without 
adversely affecting the one or more counters upon 
selection of the continuation key after the operation 

50 of the transport has been suspended. 

7. The device of claim 6 wherein the processor is pro- 
grammed to restart the operation of the device upon selec- 
tion of one of the denomination keys after the operation of 
the-Uransport has been suspended. 
55 f 8 ^Currency denominating apparatus comprising: 

a bill input receptacle adapted to receive a stack of 

currency bills; 
at least one output receptacle; 
60 a bill transport adapted to transfer bills, one at a time, 
from the input receptacle to the output receptacle; 
one or more sensors positioned proximate the bill trans- 
port and operable to generate signals indicative of 
denominational characteristics of bills transported by 
65 the transport; 

a plurality of denomination keys corresponding to a 
plurality of denominations; 
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a continuation key; 

a denomination counter corresponding to each of the 

plurality of denominations; and 
a processor programmed to: 

(a) denominate bills transported by the bill transport in 
response to the signals generated by the one or more 
sensors, 

(b) keep track of the number of bills of each of the 
plurality of denominations by incrementing the cor- 
responding denomination counter each time the pro- 
cessor denominates a bill; 

(c) suspend operation of the transport when the pro- 
cessor is unable to denominate a bill based on the 
signals with the bill which the processor was unable 
to denominate being located at a position where it 
can be conveniently examined and if desired 
removed from the device; 

(d) upon a single depression of one of the denomination 
keys after the operation of the transport has been 
suspended, increment the denomination counter cor- 
responding to the denomination of the depressed 
denomination key and restart the operation of the 
transport; and 

(e) restart the operation of the transport without 
adversely affecting the denomination counters upon 
depression of the continuation key after the operation 
of the transport has been suspended. 

( 9) Currency denominating apparatus comprising: 

bill input receptacle adapted to receive a stack of 
currency bills; 
at least one output receptacle; 

a bill transport adapted to transfer bills, one at a time, 
from the input receptacle to the output receptacle; 

one or more sensors positioned proximate the bill trans- 
port and operable to generate signals indicative of 
denominational characteristics of bills transported by 
the transport; 

a plurality of denomination keys corresponding to a 

plurality of denominations; 
a continuation key; 

a denomination counter corresponding to each of the 

plurality of denominations; and 
a processor programmed to: 

(a) denominate bills transported by the bill transport in 
response to the signals generated by the one or more 
sensors, 

(b) keep track of the number of bills of each of the 
plurality of denominations by incrementing the cor- 
responding denomination counter each time the pro- 
cessor denominates a bill; 

(c) suspend operation of the transport when the pro- 
cessor is unable to denominate a bill based on the 
signals with the bill which the processor was unable 
to denominate being located in the output receptacle 
where it can be conveniently examined and if desired 
removed from the device; 

(d) upon a single depression of one of the denomination 
keys after the operation of the transport has been 
suspended, increment the denomination counter cor- 
responding to the denomination of the depressed 
denomination key and restart the operation of the 
transport; and 

(e) restart the operation of the transport without 
adversely affecting the denomination counters upon 
depression of the continuation key after the operation 
of the transport has been suspended. 
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Currency denominating apparatus comprising: 
a bill input receptacle adapted to receive a stack of 

currency bills; 
at least one output receptacle; 

a bill transport adapted to transfer bills, one at a time, 
from the input receptacle to the output receptacle; 

one or more sensors positioned proximate the bill trans- 
port and operable to generate signals indicative of 
denominational characteristics of bills transported by 
the transport; 

a plurality of denomination keys corresponding to a 

plurality of denominations; 
a continuation key; 

a denomination counter corresponding to each of the 

plurality of denominations; and 
a processor programmed to: 

(a) denominate bills transported by the bill transport in 
response to the signals generated by the one or more 
sensors, 

(b) keep track of the number of bills of each of the 
plurality of denominations by incrementing the cor- 
responding denomination counter each time the pro- 
cessor denominates a bill; 

(c) suspend operation of the transport when the pro- 
cessor is unable to denominate a bill based on the 
signals with the bill which the processor was unable 
to denominate being located as the last bill delivered 
to the output receptacle where it can be conveniently 
examined and if desired removed from the device; 

(d) upon a single depression of one of the denomination 
keys after the operation of the transport has been 
suspended, increment the denomination counter cor- 
responding to the denomination of the depressed 
denomination key and restart the operation of the 
transport; and 

(e) restart the operation of the transport without 
adversely affecting the denomination counters upon 
depression of the continuation key after the operation 
of the transport has been suspended. 

/ li. A compact, high-speed currency denominating appa- 
ratus comprising: 

a bill input receptacle adapted to receive a stack of 

currency bills; 
a single one output receptacle; 

a bill transport adapted to transfer bills, one at a time, 
from the input receptacle to the output receptacle at rate 
of at least 1000 bills per minute; 

one or more sensors positioned proximate the bill trans- 
port and operable to generate signals indicative of 
denominational characteristics of bills transported by 
the transport; 

a plurality of denomination keys corresponding to a 

plurality of denominations; 
a continuation key; 

a denomination counter corresponding to each of the 

plurality of denominations; and 
a processor programmed to: 

(a) denominate bills transported by the bill transport in 
response to the signals generated by the one or more 
sensors, 

(b) keep track of the number of bills of each of the 
plurality of denominations by incrementing the cor- 
responding denomination counter each time the pro- 
cessor denominates a bill; 
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(c) suspend operation of the transport when the pro- 
cessor is unable to denominate a bill based on the 
signals with the bill which the processor was unable 
to denominate being located as the last bill delivered 
to the output receptacle where it can be conveniently 
examined and if desired removed from the device; 

(d) upon a single depression of one of the denomination 
keys after the operation of the transport has been 
suspended, increment the denomination counter cor- 
responding to the denomination of the depressed 
denomination key and restart the operation of the 
transport; and 

(e) restart the operation of the transport without 
adversely affecting the denomination counters upon 
depression of the continuation key after the operation 
of the transport has been suspended. 

/12.^\ high-speed currency denominating apparatus com- 
pKLsirtg: 

a bill input receptacle adapted to receive a stack of 

currency bills; 
exactly two output receptacles; 

a bill transport adapted to transfer bills, one at a time, 
from the input receptacle to one of the output recep- 
tacles at rate of at least 1000 bills per minute; 

one or more sensors positioned proximate the bill trans- 
port and operable to generate signals indicative of 
denominational characteristics of bills transported by 
the transport; 

a plurality of denomination keys corresponding to a 

plurality of denominations; 
a continuation key; 

a denomination counter corresponding to each of the 

plurality of denominations; and 
a processor programmed to: 

(a) denominate bills transported by the bill transport in 
response to the signals generated by the one or more 
sensors, 

(b) keep track of the number of bills of each of the 
plurality of denominations by incrementing the cor- 
responding denomination counter each time the pro- 
cessor denominates a bill; 

(c) suspend operation of the transport when the pro- 
cessor is unable to denominate a bill based on the 
signals with the bill which the processor was unable 
to denominate being located as the last bill delivered 
to one of the output receptacles where it can be 
conveniently examined and if desired removed from 
the device; 

(d) upon a single depression of one of the denomination 
keys after the operation of the transport has been 
suspended, increment the denomination counter cor- 
responding to the denomination of the depressed 
denomination key and restart the operation of the 
transport; and 

(e) restart the operation of the transport without 
adversely affecting the denomination counters upon 
depression of the continuation key after the operation 
of the transport has been suspended. 

V13.J A currency denominating device comprising: 
jH5ill input receptacle; 
at least one output receptacle; 

a bill transport defining a transport path between the input 

receptacle and the output receptacle; 
at least one sensor positioned adjacent to the transport 

path; 
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a bill denominating processor electrically coupled to the 
sensor; 

one or more counters keeping track of the value of bills 
processed; 

a controller programmed to suspend the operation of the 
device when the denominating processor is unable to 
identify the denomination of a bill; 

a plurality of denomination keys associated with different 
bill denominations, the denomination keys enabling the 
operator to designate the value of a bill whose denomi- 
nation is not determined by the processor upon suspen- 
sion of the operation of the device; and 

a continuation key enabling the operator, upon suspension 
of the operation of the device, to restart the operation 
of the device without designating the value of a bill 
whose denomination is not determined by the proces- 
sor. 

14. The device of claim 13 wherein the denomination 
keys enable the operator to both designate the value of a bill 
whose denomination is not determined by the processor 
upon suspension of the operation of the device and restart 
the operation of the device with the touch of a single 
denomination key. 

15. A currency counting and discrimination device for 
receiving a stack of currency bills, rapidly counting and 
discriminating the bills in the stack, and then re-stacking the 
bills comprising: 

an input receptacle adapted to receive a stack of currency ^ 
bills to be discriminated; 

a discriminating unit adapted to discriminate the denomi- 
nation of the currency bills; 

one or more output receptacles adapted to receive the 
currency bills after being discriminated by the discrimi- \ O 
nating unit; 

a transport mechanism adapted to transport the currency 
bills, one at a time, from the input receptacle past a 
sensor of the discriminating unit and to the one or more 
output receptacles; \fS 

one or more counters adapted to keep track of the value 
of bills discriminated; 

a controller programmed to suspend the operation of the 
transport mechanism when the discriminating unit is 
unable to identify the denomination of a bill; and 1/0 

an operator interface capable of receiving input from an 
operator of the device, the interface enabling, upon 
suspension of the operation of the device, the operator 
to either (a) indicate the value of a bill whose denomi- 
nation is not determined by the discriminating unit and 
restart the operation of the device or (b) restart the 
operation of the device without indicating the value of 
a bill whose denomination is not determined by the 
discriminating unit. ^\ 

16. The device of claim 15 wherein the controller is 
programmed to suspend the transport mechanism with the 
bill whose denomination the discriminating unit is unable to 
identify being located in the output receptacle. 

/17/A currency denominating device comprising: 
vaipinput receptacle; 
one or more output receptacles; 

a bill transport defining a transport path between the input 
receptacle and the one or more output receptacles; 

a sensor positioned adjacent to the transport path; 

a bill denominating processor electrically coupled to the 
sensor; 
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one or more counters keeping track of the value of bills 
processed; 

the processor being programmed to denominate bills and 
flag bills meeting or failing to meet predetermined 
criteria; 

value indicating means for an operator of said device to 
designate the value of any flagged bills, the means 
appropriately affecting the one or more counters; 

wherein the predetermined criteria is the denominating 
processor identifying the denomination of a bill and 
wherein the processor flags a bill failing to be identified 
by the processor by suspending the operation of the 
device, the device being halted so that the flagged bill 
is located at an identifiable location within the output 
receptacle when the bill transport stops. 

18. An apparatus for processing paper currency having 
selected denominations which comprises: 

a bill input receptacle; 

a bill discrimination unit capable of denominating bills 20 

including bills of a plurality of denominations; 
counters operable to count bills of each denomination 

denominated by the bill discrimination unit or by the 

visual discrimination; 
one or more bill output receptacles; 
a bill transport operable to transport bills from the input 

receptacle past the bill discrimination unit to the bill 

output receptacles; 
a plurality of denomination keys corresponding to the 

plurality of denominations; 
a continuation key; and 

a programmable controller operable to actuate and coor- 
dinate operation of the bill transport and the bill dis- 
crimination unit, and to suspend operation of the trans- 
port in a manner that a bill that the discrimination unit 
can not denominate is positioned so as to enable visual 
discrimination of the bill, and to increment an appro- 
priate counter upon selection of one of the denomina- 
tion keys following suspension of the operation of the 40 
transport, and to restart the operation of the transport 
without incrementing one of the counters upon selec- 
tion of the continuation key following suspension of the 
operation of the transport. 

19. The apparatus of claim 18 wherein the controller is 45 
programmed to suspend the transport with the bill whose 
denomination the discrimination unit can not denominate 
being located in the output receptacle so as to enable its 
removal prior to selection of the continuation key. 

flfih A currency denominating device comprising: 
^amll input receptacle; 
at least one output receptacle; 

a bill transport defining a transport path between the input 

receptacle and the output receptacle; 
a sensor positioned adjacent to the transport path; 
a bill denominating processor electrically coupled to the 

sensor; 

one or more counters electrically coupled to the processor 
keeping track of the value of bills processed; 60 

the processor being programmed to suspend the operation 
of the device when the processor is unable to identify 
the denomination of a bill; and 

a control panel enabling the operator to designate the 
value of a bill whose denomination is not determined 65 
by the processor, the bill whose denomination is not 
determined by the processor being a no call bill, the 
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control panel alternatively enabling the operator to 
restart the operation of the device without designating 
the value of a bill whose denomination is not deter- 
mined by the processor. 

21. The device of claim 20 wherein the processor is 
programmed to suspend the operation of the device with the 
bill whose denomination the processor is unable to identify 
being located in the output receptacle so as to enable its 
removal. 

22. The denominating device of claim 20 wherein the 
input and output receptacles and the bill transport are 
contained within a housing and wherein the control panel is 
affixed to the housing between the input and output recep- 
tacles. 

^2?pA currency denominating device comprising: 
a bill input receptacle; 
at least one output receptacle; 
a bill transport defining a transport path between the input 

receptacle and the output receptacle; 
a sensor positioned adjacent to the transport path; 
a bill denominating processor electrically coupled to the 
sensor; 

one or more counters keeping track of the value of bills 
processed; 

a flag associated with the processor that is set when the 
denominating processor is unable to identify the 
denomination of a bill, wherein the operation of the 
device is suspended when the flag is set; and 
a control panel having an input device to receive input 
from an operator of the device, the control panel 
enabling the operator to designate the denomination of 
a bill whose denomination is not determined by the 
processor, the bill whose denomination is not deter- 
mined by the processor being a no call bill, the control 
panel additionally enabling the operator to restart the 
operation of the device without designating the 
denomination of a no call bill. 
24. The device of claim 23 wherein the operation of the 
device is suspended when the flag is set with the no call bill 
being located in the output receptacle thereby enabling the 
operator to remove the no call bill when the operation of the 
device is to be restarted without designating the denomina- 
tionof the no call bill. 

/25/A currency counting and discrimination device for 
receiving a stack of currency bills, rapidly counting and 
discriminating the bills in the stack comprising: 

an input receptacle adapted to receive a stack of currency 

bills to be discriminated; 
a denomination discriminating unit adapted to discrimi- 
nate the denomination of the currency bills; 
one or more output receptacles adapted to receive the 
currency bills after being discriminated by the discrimi- 
nating unit; 

a transport mechanism adapted to transport the currency 
bills, one at a time, from the input receptacle past a 
sensor of the discriminating unit and to the one or more 
output receptacles; and 

one or more counters adapted to keep track of the value 
of bills discriminated; and 

a plurality of denomination keys, each key being associ- 
ated with a given denomination; and 

a continuation key; 

wherein the operation of the device is suspended when the 
discriminating unit is unable to identify the denomina- 
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tion of a bill and wherein the selection of one of the 
plurality of denomination keys appropriately incre- 
ments the one or more counters based on the denomi- 
nation associated with the denomination key that is 
selected and wherein the selection of the continuation 5 
key restarts the operation of the device without adding 
the value of the unidentified bill to the one or more 
counters, 

26. The discrimination device of claim 25 wherein the 
selection of one of the plurality of denomination keys causes 30 
the operation of the device to be resumed. 

27. The discrimination device of claim 26 having a single 
output receptacle. 

28. The device of claim 25 wherein the operation of the 
device is suspended with the unidentified bill being located 15 
in the output receptacle thereby enabling its removal prior to 
selection of the continuation key. 

29. A bill counting and discrimination device for receiv- 
ing a stack of bills, rapidly counting and discriminating the 
bills in the stack, and then re-stacking the bills comprising: 20 

an input receptacle adapted to receive a stack of bills to be 
discriminated; 

a denomination discriminating unit adapted to denomi- 
nate the bills; 

25 

an output receptacle adapted to receive the bills after 
being denominated by the discriminating unit; 

a transport mechanism adapted to transport the bills, one 
at a time, from the input receptacle past a sensor of the 
discriminating unit to the output receptacle; 3Q 

either 

(a) one or more denomination counters; each counter 
keeping track of the number of denominated bills 
having to the associated denomination as determined 
by the discrimination unit; or 35 

(b) a total value counter maintaining the total value of 
the denominated bills as they are denominated by the 
discrimination unit; or 

(c) both one or more denomination counters and a total 
value counter; 40 

wherein the operation of the discrimination device is 
suspended when the discriminating unit is unable to 
identify the denomination of a bill; the operation of the 
device being stopped so that the unidentified bill is the 
last bill transported to the output receptacle before the 45 
operation of the device is suspended, thereby permit- 
ting an operator to conveniently examine the uniden- 
tified bill; 

denomination selection elements corresponding to one or 
more denominations whereby selection of one of the 50 
denomination selection elements increases either (i) a 
denomination counter corresponding to the unidentified 
bill, (ii) the total value counter by the value of the 
unidentified bill, or (iii) both and whereby the discrimi- 
nation device resumes operation; the denomination 55 
selection elements enabling the operator to thereby 
conveniently increment a respective denomination 
counter and/or total value counter and to restart the 
operation of the device when the operator determines 
the unidentified bill is acceptable; and 60 

a continuation element the selection of which resumes 
operation of the discrimination device without increas- 
ing one of the denomination counters or the total value 
counter, thereby permitting the operator to remove the 
unidentified bill from the output receptacle before the 65 
discriminator resumes operation when the operator 
determines the unidentified bill is not acceptable. 
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30. A currency counting and denominating device for 
receiving a stack of currency bills, rapidly counting and 
denominating the bills in the stack, and then re-stacking the 
bills comprising: 

an input receptacle adapted to receive a stack of currency 
bills to be discriminated; 

a discriminating unit adapted to discriminate the denomi- 
nation of the currency bills; 

one or more output receptacles adapted to receive the 
currency bills after being denominated by the discrimi- 
nating unit; 

a transport mechanism adapted to transport the currency 
bills, one at a time, from the input receptacle past a 
sensor of the discriminating unit and to the one or more 
output receptacles; 

one or more counters adapted to keep track of the bills 
discriminated; and 

wherein the operation of the device is suspended when the 
discriminating unit is unable to identify the denomina- 
tion of a bill; 

denomination keys enabling an operator of the device to 
designate the denomination of a bill whose denomina- 
tion is not determined by the discriminating unit; and 

a continuation key enabling an operator of the device to 
restart the device after the operation of the device has 
been suspended without adversely affecting the 
counters. 

31. A currency counting and discrimination device for 
receiving a stack of currency bills, rapidly counting and 
discriminating the bills in the stack, and then re-stacking the 
bills comprising: 

an input receptacle adapted to receive a stack of currency 
bills to be discriminated; 

a discriminating unit adapted to discriminate the denomi- 
nation of the currency bills; 

one or more output receptacles adapted to receive the 
currency bills after being discriminated by the discrimi- 
nating unit; 

a transport mechanism adapted to transport the currency 
bills, one at a time, from the input receptacle past a 
sensor of the discriminating unit and to the one or more 
output receptacles; and 

one or more counters keeping track of the bills discrimi- 
nated; and 

a plurality of denomination keys, each key being associ- 
ated with a given denomination; and 
a continuation key; 

wherein the operation of the device is suspended when the 
discriminating unit is unable to identify the denomina- 
tion of a bill and wherein the depression of one of the 
plurality of denomination keys causes the correspond- 
ing denomination to be selected and wherein the 
depression of the continuation key causes the operation 
of the device to be resumed. 

32. The device of claim 31 wherein the depression of one 
of the plurality of denomination keys further causes one or 
more counters to be appropriately incremented based on the 
denomination associated with the denomination key that is 
selected. 

33. The device of claim 32 wherein the depression of one 
of the plurality of denomination keys further causes the 
operation of the device to be resumed. 

34. The device of claim 32 wherein the operation of the 
device is suspended with the bill whose denomination the 
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discriminating unit is unable to identify being located in the 
output receptacle thereby enabling its removal prior to 
depression of the continuation key. 

35. The device of claim 31 wherein depression of a key 
after the depression of one of the denomination keys causes 
the denomination associated with the depressed denomina- 
tion key to be indicated to the device. 

36. A currency counting and discrimination device for 
receiving a stack of currency bills, rapidly counting and 
discriminating the bills in the stack, and then re-stacking the 
bills comprising: 

an input receptacle adapted to receive a stack of currency 
bills to be discriminated; 

a discriminating unit adapted to discriminate the denomi- 
nation of the currency bills; 

one or more output receptacles adapted to receive the 
currency bills after being discriminated by the discrimi- 
nating unit; 

a transport mechanism adapted to transport the currency 
bills, one at a time, from the input receptacle past a 
sensor of the discriminating unit and to the one or more 
output receptacles; and 

one or more counters keeping track of the bills discrimi- 
nated; and 

a plurality of denomination keys, each key being associ- 
ated with a given denomination; and 
one or more additional keys; 

wherein the operation of the device is suspended when the 
discriminating unit is unable to identity the denomina- 
tion of a bill and wherein the depression of one of the 
plurality of denomination keys causes the correspond- 
ing denomination to be selected and wherein the 
depression of one of the additional keys causes the 
operation of the device to be resumed without 
adversely affecting the one or more counters. 

37. The device of claim 36 wherein depression of one of 
the additional keys after the depression of one of the 
denomination keys causes the denomination associated with 
the depressed denomination key to be indicated to the 
device. 

38. The device of claim 36 wherein depression of one of 
the additional keys after the depression of one of the 
denomination keys causes the one or more counters to be 
appropriately incremented based on the denomination asso- 
ciated with the depressed denomination key. 

39 J A currency denominating device comprising: 
""first means for receiving bills to be denominated; 
second means for receiving bills after they have been 
processed; 

means for transporting bills from the first means to the 

second means; 
means for denominating bills; 

means for keeping track of the value of bills processed; 
means for suspending the operation of the device when 
the means for denominating bills fails to identify the 
denomination of a bill; 
means for the operator to input the denomination of a bill 
whose denomination is not determined by the means 
for denominating, the bill whose denomination is not 
determined by the means for denominating being a no 
call bill; and 

means for the operator to cause the operation of the device 
to be resumed without adversely affecting the means 
for keeping track of the value of the bills. 
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40. The device of claim 39 further comprising means for 
appropriately affecting the means for keeping track of the 
value of bills in response to the operator inputting the 
denomination of a no call bill. 

41. The device of claim 40 further comprising means for 
resuming the operation of the device after the operator has 
in out the denomination of a no call bill. 

(gj A method of discriminating and counting currency 
bills comprising: 

receiving a stack of currency bills in an input receptacle 
of a currency evaluation device; 

transferring the bills, under the control of the evaluation S 
device, one at a time from the input receptacle, past a 
sensor of a discriminating unit, to an output receptacle; 

determining, under control of the evaluation device, the 
denomination of each passing bill; 

incrementing, under the control of the evaluation device, 1^ 
a count corresponding to one of a plurality of denomi- 
nations based on the determined denomination of each 
passing bill when the device determines the denomi- 
nation of a bill; 

stopping, under the control of the evaluation device, the iS 
transferring when the device is unable to determine the 
denomination of a bill so that the bill whose denomi- 
nation is not determined is located at a predetermined 
position within the output receptacle, the bill whose 
denomination is not determined being termed a no call % 0 
bill; 

an operator of the evaluation device examining the no call 
bill; and the operator either 

(a) depressing a key corresponding to the denomination 
of the no call bill when examining results in a 
determination that the bill is acceptable, whereby, 
under the control of the discrimination device, the 
corresponding count associated with the denomina- 
tion of the no call bill is incremented and the 
transferring is continued; or 

(b) removing the no call bill without replacement when 
the examining does not result in a determination that 
the no call bill is acceptable and depressing a con- 
tinuation key whereby, under the control of the bill 
evaluation device, the transferring is continued. 

43. A method of discriminating and counting currency 
bills comprising: 

receiving a stack of currency bills in an input receptacle 

of a currency denominating device; 
transferring, under the control of the device, the bills in 

the input receptacle one at a time past a denominating 

sensor to an output receptacle; 
denominating, under the control of the device, the bills 

based on a predetermined criterion; 
incrementing, under the control of the device, a count 

corresponding to one of a plurality of denominations of 

bills the device is capable of denominating when the 

device identifies a bill as satisfying the predetermined 

criterion; 

stopping, under the control of the device, the transferring 
when a bill fails to satisfy the predetermined criterion 
or when the device is unable to determine whether a bill 
satisfies the predetermined criterion, the transferring 
stopping so that the bill that triggered the stopping is 
located at a predetermined (an identifiable) position 
within the output receptacle; 

an operator of the device examining the triggering bill; 
and the operator either 
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(a) depressing a key corresponding to the denomination 
of the triggering bill when the examining results in a 
determination that the bill is acceptable, whereby, 
under the control of the device, the corresponding 
count associated with the denomination of the trig- 5 
gering bill is incremented and the transferring is 
continued; or 

(b) removing the triggering bill without replacement 
when the examining does not result in a determina- 
tion that the triggering bill is acceptable and depress- 10 
ing a continuation key whereby, under the control of 

ySt the device, the transferring is continued. 
/ 44j A method of discriminating and counting currency 
bStis^using a currency discriminating device having denomi- 
nation keys and a continuation key and one or more counters 15 
keeping track of bills processed by the device comprising: 
receiving a stack of currency bills in an input receptacle 

of the currency discriminating device; 
feeding the bills in the input receptacle one at a time past 

a sensor to one or more output receptacles, 20 
generating a signal from the sensor; 
determining automatically the denomination of bills fed 

past the sensor using the signal from the sensor; 
incrementing an appropriate counter when the denomina- 25 

tion of a bill is determined automatically; 
suspending the feeding when the denomination of a bill is 
not automatically determined; and either 
manually designating the denomination of a bill whose 
denomination is not automatically determined by 30 
depressing an appropriate denomination key or 
manually depressing the continuation key on the device 
to cause the feeding to be resumed without desig- 
nating the denomination of a bill whose denomina- 
tion is not automatically determined. 35 

45. The method of claim 44 further comprising the 
discriminating device incrementing an appropriate counter 
in response to the depression of the denomination key. 

46. The method of claim 45 further comprising the 
discriminating device resuming operation in response to the 40 
depression of the denomination key. 

47. The method of claim 44 wherein the discriminating 
device has an additional key in addition to the denomination 
keys and further comprising, after manually designating the 
denomination, the discriminating device incrementing an 45 
appropriate counter in response to the depression of the 
additional key. 

48. The method of claim 47 further comprising the 
discriminating device resuming operation in response to the 
depcession of the additional key. 50 

\49j A method of discriminating and counting currency 
bills using a currency discriminating device having keys 
including denomination keys and a continuation key and one 
or more counters keeping track of bills processed by the 
device comprising: 55 
receiving a stack of currency bills in an input receptacle 

of the currency discriminating device; 
feeding the bills in the input receptacle one at a time past 
a sensor of a discriminating unit to one or more output 6Q 
receptacles, the discriminating unit determining the 
denomination of bills fed past the sensor; 
incrementing an appropriate counter when the discrimi- 
nating unit determines the denomination of a bill; 
suspending operation of the device when the discriminat- 65 
ing unit fails to determine the denomination of a bill; 
and either 
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(i) manually selecting the denomination of a bill whose 
denomination is not determined by the discriminat- 
ing unit by depressing an appropriate denomination 
key or 

(ii) manually selecting a continuation key. 

50. The method of claim 49 further comprising manually 
depressing a key after the selecting the denomination to 
cause the selected denomination to be indicated to the 
device. 

51. A method of discriminating and counting currency 
bills using a currency discriminating device having keys 
including denomination keys and one or more counters 
keeping track of bills processed by the device comprising: 

receiving a stack of currency bills in an input receptacle 
of the currency discriminating device; 

feeding the bills in the input receptacle one at a time past 
a sensor of a discriminating unit to one or more output 
receptacles, the discriminating unit determining the 
denomination of passing bills; 

incrementing an appropriate counter when the discrimi- 
nating unit determines the denomination of a bill; 

suspending operation of the device when the discriminat- 
ing unit fails to determine the denomination of a bill; 
and either 

(i) manually selecting an appropriate denomination key 
corresponding to the denomination of a bill whose 
denomination is not determined by the discriminat- 
ing unit; 

(ii) manually selecting a continuation key. 

52. The method of claim 51 wherein the selecting an 
appropriate denomination key comprising scrolling to the 
denomination to be selected. 

53. The method of claim 52 further comprising the 
operator manually selecting a key after the selecting an 
appropriate denomination key to cause the selected denomi- 
nation to be indicated to the device. 

54. The method of claim 51 further comprising the 
operator manually selecting a key after the selecting an 
appropriate denomination key to cause the selected denomi- 
najjQt to be indicated to the device. 

f5f$ A method of discriminating and counting currency 
bills using a currency discriminating device having a control 
panel and one or more counters keeping track of bills 
processed by the device comprising: 

receiving a stack of currency bills in an input receptacle 

of the currency discriminating device; 
the discriminating device feeding the bills in the input 
receptacle one at a time past a sensor of a discriminat- 
ing unit to one or more output receptacles, the discrimi- 
nating unit determining the denomination of passing 
bills; 

the discriminating device incrementing an appropriate 

counter when the discriminating unit determines the 

denomination of a bill; 
the discriminating device suspending operation when the 

discriminating unit fails to determine the denomination 

of a bill; and 
an operator of the device either 

(a) using the control panel to manually communicate 
the denomination of a bill whose denomination is not 
determined by the discriminating unit to the dis- 
criminating unit or 

(b) using the control panel to manually restart the 
operation of the device without communicating the 
denomination of a bill whose denomination is not 
determined by the discriminating unit to the dis- 
criminating unit. 
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56. The method of claim 55 further comprising the 
discriminating device resuming operation after the operator 
communicates the denomination of the bill. 

57. A method of discriminating and counting currency 
bills using a currency discriminating device having a control 5 
panel and one or more counters keeping track of bills 
processed by the device comprising: 

receiving a stack of currency bills in an input receptacle 

of the currency discriminating device; 
feeding the bills in the input receptacle one at a time past 10 

a sensor of a discriminating unit to one or more output 

receptacles, the discriminating unit determining the 

denomination of passing bills; 
incrementing an appropriate counter when the discrimi- 

nating unit determines the denomination of a bill; 
suspending the feeding when the discriminating unit fails 

to determine the denomination of a bill with the bill 
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whose denomination the discriminating unit failed to 
determine being located in an output receptacle; and 
after suspending the feeding either: 

(a) manually using the control panel to indicate the 
denomination of the bill whose denomination is not 
determined by the discriminating unit or 

(b) manually removing from the output receptacle the 
bill whose denomination the discriminating unit 
failed to determine and then using the control panel 
to restart the feeding without indicating the denomi- 
nation of the bill whose denomination is not deter- 
mined by the discriminating unit. 

58. The method of claim 57 further comprising resuming 
feeding the bills after the denomination of the bill is indi- 
cated. 

***** 
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